Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.004 Å; R factor = 0.064; wR factor = 0.164; data-to-parameter ratio = 13.0.
The title compound, C 23 H 20 O 2 , is a precursor of a pyrenebased supramolecular element for non-covalent attachment to a carbon nanotube. The asymmetric unit contains three independent molecules. The carboxylic acid group in each of these molecules serves as an intermolecular hydrogen-bond donor and acceptor, generating the commonly observed double O-HÁ Á ÁO hydrogen-bond motif in an eightmembered ring. Weaker C-HÁ Á ÁO, -[centroid-centroid distance = 3.968 (4) Å ] and C-HÁ Á Á interactions are also found in the crystal structure.
Related literature
Pyrene functionalized with an aliphatic spacer can be used to functionalize molecular skeletons and the resulting mono-or multipyrene derivative bound non-covalently to a -surface, see: Kavakka et al. (2007) ; Tomonari et al. (2006) . For related structures, see: Bariamis et al. (2009) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . The title compound was synthesized by a Wittig reaction, see: Wittig & Haag (1955) ; Wittig & Schö llkopf (1954) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C1A-C4A,C15A,C14A and C7C-C11C,C16C rings, respectively. Symmetry codes: (i) x; y þ 1; z þ 1; (ii) Àx þ 2; Ày þ 2; Àz þ 2; (iii) x; y À 1; z À 1; (iv)
D-HÁ
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Comment
Pyrene functionalized with an aliphatic spacer can be used to functionalize molecular skeletons and the resulting mono-or multipyrene derivative bound non-covalently to a pi-surface. Such a non-covalent functionalization has recently been reported by Kavakka et al. (Kavakka, et al., 2007) and Tomonari et al. (Tomonari, et al., 2006) .
The title compound is synthesized by a Wittig reaction (Wittig & Schöllkopf, 1954; Wittig & Haag, 1955) . In the molecule (Fig. 1 ) the planar pyrene ring is bonded to olefinic end carbon of hepten-6-oic acid chain and the pyrene is not coplanar with the conjugated double bond. In three independent molecules in asymmetric unit (labelled A, B and C) the hepten-6-oic acid side chains are almost straight and the dihedral angles between the pyrene rings and the double bonds are 34.8 (3), 14.5 (5) and 33.7 (2) °, respectively. Similar phenomenon was observed with (2E,4E,6E)-3-Methyl-7-(pyren-1-yl)octa-2,4,6-trienoic acid (Bariamis, et al., 2009) , the trienoic acid derivative with two additional methyl groups in the positions of 3 and 7 in the side chain. Similar to that trienoic acid (Bariamis, et al., 2009 ) the carboxyl groups of three molecules of the title compound are connected to carboxyl group of another molecule with double hydrogen bonding interactions (Table 1) , generating the R 2 2 (8) graph-set motif (Bernstein et al., 1995) . With this motif one centrosymmetric BB pair and two non-centrosymmetric AC pairs were formed (Fig. 2) . Mercury -program (Macrae et al., 2008) also finds some short intermolecular C-H···O, π-π [centroid-centroid distance 3.968 (4) Å] and weak C-H···π contacts (Table 1) , which connect these pairs to each other and define the overall structure in the crystal.
Experimental
Bis(trimethylsilyl)amine (HMDS) (526 mg, 3.28 mmol) was dissolved in dry THF under inert atmosphere. 1.6-M n-BuLi (6.15 ml) was added at -10 °C temperature and the resulting solution was placed into dropping funnel and kept under inert atmosphere. (5-Carboxypentyl)triphenylphosphonium bromide (1.5 g, 3.28 mmol) was dissolved in dry THF under inert atmosphere. The solution was cooled to -10 °C and LiHMDS was added dropwise to the reaction flask. After addition the reaction mixture was stirred at room temperature for 20 minutes. Then the reaction mixture was cooled again (ice salt bath) and 1-pyrene carboxaldehyde (755 mg, 3.28 mmol), dissolved in dry THF, was added dropwise into reaction mixture under inert atmosphere. After addition the reaction mixture was stirred at room temperature for 1 h. The reaction was quenched with aq. 5% citric acid, extracted with DCM and obtained extract was evaporated to yield brown oil. Brown plates were crystallized out from this oil within two weeks. These plates were directly used in single-crystal analysis.
Refinement
All H atoms were visible in electron density maps, but those bonded to C were calculated at their idealized positions and allowed to ride on their parent atoms at C-H distances of 0.95 Å (aromatic, olefinic) and 0.99 Å (methylene), with U iso (H) of 1.2 times U eq (C). The O-H protons were found in the electron density map and were fixed in place by DFIX restraint (s = 0.02) at distances of 0.91 Å from N atoms, and U iso (H) values of 1.5 times U eq (O) were used. 
Hydrogen-bond geometry (Å, °)
Cg1 and Cg2 are the centroids of the C1A-C4A,C15A,C14A and C7C-C11C,C16C rings, respectively. 
